Background: Persons who inject drugs (PWID) are at high risk for hepatitis C virus (HCV) and human immunodeficiency virus (HIV) infection, particularly in Tijuana, Baja California, Mexico, where HCV prevalence among PWID is above 95%. PWID also demonstrate low access and use of health services. mHealth intervention tools may prove effective for reducing disease risk and increasing access to health services for PWID. However, knowledge of cell phone access within this population is needed before designing such interventions.
Introduction
Risky injection practices, such as sharing of needles and injection paraphernalia, put persons who inject drugs (PWID) at high risk for hepatitis C virus (HCV) and human immunodeficiency virus (HIV) infection. 1 In a 2008 cross-sectional study of 1056 engaging in risky behaviors, PWID are at high risk for loss-to-follow-up for treatment adherence 4 and demonstrate low access to and use of health care services. 5 Tijuana is thought to have approximately 10,000 injection drug users, with a high prevalence of heavy drug use in the Zona Norte colonia, or neighborhood, close to the U.S.*Mexico Border. 6 The Zona Norte is home to the largest red-light district (e.g., zona roja) in North America, known for its brothels, street prostitution, and illicit drug sales. 7 In addition, HIV and HCV rates among PWID living in Tijuana are approximately 4% and 95% respectively. 2, 8 Successful treatment and prevention approaches for HIV and HCV require strict adherence to medication regimens and continuity in care, as well as significant reductions in risk behaviors to prevent the spread of infection to others. mHealth*the use of mobile and wireless devices to improve health outcomes, health care services, and health research 9 *may offer some promise for reducing risk and increasing engagement in health care for PWID. mHealth intervention strategies have proved effective in non-substance using populations to improve self-management of diabetes, 10 increase physical activity, 11 improve medication adherence, 12 and decrease smoking. 13 These strategies have also been used successfully in research among vulnerable populations, including providing support for those participating in addictions treatment, 14 reducing sexually transmitted infection (STI) among female sex workers, 15 and improving HIV anti-retroviral therapy (ART) adherence among non-injection substance users. 12, 16 To assess technology access and use among highrisk individuals, one study of substance users enrolled in drug treatment in Baltimore reported that 91% of participants had access to a cell phone and 79% to text messaging. 17 Another study among homeless youth in Los Angeles, of which 55% used a substance in the past 30 days, reported 62% of respondents owning a cell phone. 18 However, less is known about mHealth strategies to improve health outcomes among PWID specifically. One small study assessing ART adherence among HIV-positive PWID in China suggests that although participants found mHealth tools acceptable, privacy and confidentiality were of the utmost concern. 19 Another study among PWID in Sweden, found that mobile phones were a successful tool for communication and prospective follow-up among PWID who owned a mobile device. 20 To successfully implement mHealth interventions among PWID, it is first necessary to know what proportion are already using cell phones in this population. Thus, we assessed the prevalence and correlates of cell phone access among PWID enrolled in a longitudinal cohort study of HIV risk behaviors in Tijuana. The results of this analysis will be valuable for informing the development and implementation of mHealth interventions among PWID.
Methods
Study Population and Eligibility ''Proyecto El Cuete IV'' is a prospective longitudinal cohort study of 735 PWID in Tijuana; detailed study methods are described elsewhere. 21 At baseline, participants completed a behavioral risk assessment interview and serologic testing for HIV. Baseline enrollment was completed from 2011 to 2012; semi-annual follow-up visits are ongoing. Baseline quantitative study instruments assessed lifetime and recent drug use and risk behaviors. 21 Eligibility criteria included the following: 1) being at least 18 years of age, 2) having evidence of injecting illicit drugs within the past month confirmed by observation of track marks or other physical evidence of injecting, 3) being able to converse in English or Spanish, 4) currently residing in Tijuana with no plans to move away within 24 months from enrollment date, and 5) not currently participating in any intervention studies. Individuals with severe cognitive deficiencies who were unable, or those who were unwilling to provide informed consent were excluded. Individuals who were too intoxicated or sleepy to provide consent and complete the study procedures were asked to return at a later date. The Human Research Protections Program of the University of California San Diego and the Institutional Review Board at the Colegio de la Frontera Norte (COLEF) approved all study procedures.
Recruitment
Recruitment involved targeted street-based outreach. Outreach teams established temporary mobile recruitment sites (such as vans and tents) in ten different colonias around Tijuana. Recruitment was also conducted out of the El Cuete field office located in the Zona Norte.
Data Collection
After participants were screened for eligibility and provided informed consent, trained bilingual research assistants conducted behavioral risk assessment interviews in English or Spanish in a confidential setting. Interviews were administered using computer-assisted personal interviewing (CAPI) technology, which has been used previously for studies in Mexico and the United States. 21 Instruments at baseline assessed lifetime and recent experiences and behaviors. To facilitate study retention, detailed locator information, including cell phone number if available, was collected at baseline and updated at subsequent visits. Since the validity of findings from this longitudinal study depended on achieving high retention rates, interviewers made every effort to obtain all possible forms of contact, including cell phone numbers.
Measures
Socio-demographic measures included race/ethnicity, place of birth, education, language proficiency, citizenship and immigration status, marital status, living situation, incarceration, and reporting a landline phone number when asked for contact information. Drug use behaviors included lifetime and recent use of specific drugs, including drug of choice and frequency of injection, and sharing of syringes and/or other drug-related paraphernalia. Drug treatment and harm reduction measures included lifetime and recent experiences with voluntary and court-mandated drug treatment (e.g., methadone, outpatient vs. residential drug treatment, self-help groups), syringe exchange program (SEP) use, and obtaining syringes from a pharmacy or another safe source. Sexual risk behaviors included exchanging sex for money or other material goods. Other measures included history of prior HIV diagnosis and study retention at six months.
Data Analysis
The outcome measure for this analysis was whether or not the participant had access to a cell phone, which was assessed by whether or not s/he provided a cell phone number at baseline (yes/no). Descriptive statistics of the socio-demographic and risk behavior variables were calculated for each of the two cell phone groups. Frequencies were calculated for the binary variables, whereas means and standard deviations were calculated for continuous variables. A bivariate analysis was conducted to assess unadjusted associations with our outcome. Variables with a p5 0.10 in bivariate analysis were considered for inclusion multivariable models. Manual stepwise logistic regression was used to build these models, and variables with p5 0.05 were retained in the final model to determine odds ratios and 95% confidence limits for correlates of cell phone access. Confounding was assessed by determining significant changes (!10%) in crude associations, and maintaining confounding variables in the final model. Multi-collinearity was assessed using variance inflation factors (VIF), and models were compared using likelihood ratio tests. All analyses were performed with SAS version 9.3 (SAS, Cary, NC).
Results

Sample Characteristics
All participants who were enrolled in El Cuete IV (n 0 735) were included in this analysis. One hundred and seventeen participants (16%) had access to a cell phone at baseline (Table 1) . Overall, the mean age was 37 years old, ranging from 18Á63. Sixty two percent of participants were male and 96% were Hispanic. Twenty-seven percent reported being mostly homeless in the past six months; 59% reported ever having lived in the United States, 49% had an average monthly income above 2500 Pesos (Â$200 USD), and participants reported a mean of eight years of education. Twenty-six participants (3.5%) tested HIV-positive at baseline.
Prevalence and Correlates of Cell Phone Access
In bivariate analysis, (Table 1) cell phone access was positively associated with more years of education, having an average monthly income ]2500 Pesos, and reporting a landline phone number. Selfreported homelessness in the past 6 months, lifetime incarceration, HIV seropositivity, daily heroin injection, daily injection of any hard drug, and injecting more than once per day with any hard drug were inversely associated with cell phone access. Lastly, for every ten-year increase in age there was a 40% decrease in the likelihood of cell phone access (i.e., 4% per year). All p-values for significant differences were less than 0.05.
While self reported homelessness and reporting a landline phone number were both significant in bivariate analyses, these variables were highly colinear and could not be retained in the same multivariable model. Thus, the authors elected to retain homelessness in this analysis due to its importance as a risk factor among PWID. In the final multivariable model ( phone access; whereas years of education (AOR0 1.11 per year, 95% CI0 1.02, 1.18), and having average monthly income ]2500 pesos (AOR0 1.51, 95% CI0 0.99, 2.31) were associated with higher odds of cell phone access.
Discussion
Overall, a low percentage (16%) of this cohort of PWID living in Tijuana had access to a cell phone. In comparison, the Mexican National Census estimated that two-thirds (67%) of Mexicans owned a cell phone in 2010. 22 Cell phone use throughout Mexico has since risen, with 87% of Mexicans estimated to have access to a cell phone in 2013. 23 However, Tijuana is thought to have a higher percentage of PWID than any Mexican state* PWID in Tijuana are generally lower SES and more likely to be socially marginalized individuals. 2 This could partially account for the low cell phone coverage among the El Cuete study population.
Younger age was associated with cell phone access in this study, which is consistent with trends in the general Mexican population. 24, 25 Additionally, participants with higher SES (e.g., more education and higher monthly income) were more likely to have access to a cell phone, consistent with international polling about the growing use of technology in global emerging economies including Mexico. 24, 25 Marginalized participants, including individuals who were poorer, homeless, and those engaging in daily injection practices, were significantly less likely to have access to a cell phone. Given their marginalized status, these participants may also have less access to the resources required for owning and maintaining a cell phone, and thus less likely to report cell phone access to study staff. Researchers will need to consider cell phone coverage when developing mHealth intervention studies among PWID in Tijuana, because a high percentage of this population will be similarly resource-deprived. 2 It was notable that none of the HIV seropositive participants reported a cell phone number to study staff. However, the low HIV prevalence in the study population may have precluded a significant finding for this variable in the final model. Landline use in Mexico has fallen below 50% in recent years 22 and access to a phone, whether it's a landline or a cell phone, is important for a population such as this to stay in contact with health care providers. These individuals may have elected not to share this type of contact information due to stigmatization or privacy concerns related to cell phone use and/or their HIV status. More research is needed to understand how HIV-positive PWID in Tijuana access appointments, communicate with their provider, and manage HIV treatment.
Some limitations should be considered when interpreting these findings. This study did not specifically ask participants if they owned or had access to a cell phone in the risk assessment interview. Instead, participants were asked to provide a cell phone number, if they had one, when providing locator information at the baseline and subsequent study visits. Participants may have owned or had access to a communal cell phone, but elected not to provide the number to study staff due to privacy concerns. This could potentially underestimate the proportion of participants who had access to a cell phone. Nonetheless, from the perspective of conducting research, willingness to provide a cell phone number to study staff is critical to implementing mHealth interventions. In addition, the baseline cross-sectional data used in this analysis do not permit temporal correlations between reporting a cell phone number and the other study variables. All risk behaviors were self-reported, which is subject to problems with recall. However, since the cell phone access variable was obtained from the participant contact form and was unrelated to the original study objectives, any problems with recall would be non-differential with regards to cell phone access and would tend to bias the results toward null findings.
Recall and social desirability bias may have resulted in an under-reporting of risk behaviors, and thus biased the associations between cell phone number reporting and correlates towards the null. However, a short recall period (six months for substance abuse and injection behavior questions) was used here to minimize bias. To minimize socially desirable responses, interviews were conducted in private settings with trained interviewers. Due to the convenience sampling used to recruit study participants for El Cuete Phase IV, these data might not be generalizable across all PWID in Tijuana. However, sampling and recruitment were designed to reach a variety of PWID across varying backgrounds and socioeconomic status. Despite these limitations, this research yields novel information regarding cell phone access among PWID, and identifies potential barriers to implementing mHealth research and interventions among PWID in the future.
Conclusions
mHealth interventions designed for PWID will need to consider levels of cell phone coverage for this low income, marginalized population. Only a small percentage of PWID in Tijuana provided a cell phone number when asked*the majority of participants either did not have access to a phone or were unwilling to share this information with El Cuete study staff. However, due to rapidly changing economic and societal norms, access to mobile technology is becoming ubiquitous across all levels of socioeconomic status, even in resource poor areas like Tijuana. More research may be needed among HIV-positive PWID to understand cell phone coverage among this population and determine how these individuals stay connected with care and any intervention research project staff. Future research should also assess smartphone ownership and/or mobile technology use in this population to better understand how mHealth tools may be utilized to implement interventions among PWID.
